Abstract: Suprascapular nerve compression is a rare cause of shoulder pain. We report the clinical features, radiological findings, arthroscopic management and outcome of three patients with suprascapular nerve compression caused by labral ganglion cyst associated with SLAP lesion. We performed simultaneous suture anchor SLAP repair and cyst decompression with a blunt probe. Upon a two-year follow-up, patients recovered full shoulder function without pain or limitations in activities of daily living.
INTRODUCTION
Suprascapular nerve entrapment can be a consequence of direct trauma [1] [2] [3] , anterior dislocation or fractures of the scapula [4] and overhead sports activities [3, 5] . Direct compression of the nerve can occur by progressive compressive masses of suprascapular notch or spinoglenoid notch as a consequence of malignant tumors [1, [6] [7] [8] , haematomas or ganglion cysts [1, 2, [9] [10] [11] [12] [13] [14] [15] .
Clinically, suprascapular nerve entrapment is characterized by deep, diffuse posterolateral shoulder pain, which may radiate to the neck, arm, or upper chest wall. Entrapment syndrome is diagnosed on the basis of the clinical history, physical examination and electromyography [10, 16, 17] .
We report the clinical features, radiological findings, arthroscopic management and outcome of two patients with suprascapular nerve compression caused by labral ganglion cyst associated with SLAP lesion. In both patients arthroscopy allowed decompression of the labral ganglion cyst and repair of the SLAP lesion.
CASE REPORTS

Patient 1
A 35-year old cleaning woman presented with a one year history of bilateral shoulder pain and weakness in the *Address correspondence to this author at the Clinical Lecturer, University College London Institute of Orthopaedics and Musculoskeletal Science, Royal National Orthopaedic Hospital, Stanmore, London, HA7 4LP, UK; Tel: +44 (0) 7791 025554; Fax: +44 (0) 20 8570 3864; E-mail: wasimkhan@doctors.org.uk scapular girdle. She was managed conservatively for both shoulder with nonsteroidal anti-inflammatory drugs, physiotherapy, rest and local injections of corticosteroids with no benefits. Clinical examination showed tenderness and pain in the suprascapular and subscapular spaces and subspinosus hypotrophy in both shoulders. O'Brien test and Speed test were positive. Plain radiographs were unremarkable. Magnetic resonance imaging scans of the right shoulder revealed a 4 x 2.5 cm mass with low signal intensity on T1-weighted sequences and high signal intensity on T2-weighted sequences, just below the supraspinatus muscle. Magnetic resonance imaging scans of the left shoulder revealed a 3 x 1.5 cm well-defined mass involving the spinoglenoid notch. Bilateral electromyography was performed showing signs of bilateral suprascapular nerve entrapment neuropathy. Arthroscopy of her right shoulder was performed showing a type II SLAP lesion associated with a cyst into the spinoglenoid notch. A blunt probe was used for dissection to the spinoglenoid notch. A digital pressure over the infraspinatus fossa was associated to decompress the cyst into the joint through the labral defect. Labral repair was then performed. Postoperatively the arm was hold in a sling with an abduction pillow for 4 weeks. Passive exercises were allowed after the 2° week and active exercises were allowed after the 3° week. Six months later the patient underwent arthroscopy of her left shoulder. Intraoperative findings showed a type I SLAP lesion and a ganglion cyst in the spinoglenoid notch. The same surgical management was performed. MRI scans of both shoulders performed 1 year after the first arthroscopy showed that the cystic masses had dissolved and electromyographic findings showed suprascapular reinnervation signs.
Patients 2
A 57-year-old housewife presented with a 9 months history of pain and weakness in the right shoulder. The patient was managed for 2 months with nonsteroidal antiinflammatory drugs, physiotherapy, rest and one local injection of corticosteroid. On examination, the patient had tenderness and pain in the suprascapular and subscapular spaces and subspinosus hypotrophy. The patient had a full range of motion, but lack of strength in external rotation of abducted arm. O'Brien test and Speed test were positive. Plain radiographs were unremarkable. Magnetic resonance imaging scans of the shoulder revealed a 5 x 3 cm welldefined mass involving the spino-glenoid notch. The mass had low signal intensity on T1 MRI images and high signal intensity on T2MRI images (Fig. 1I, II) . Electromyography showed increased latency time of suprascapular nerve and one run short of positive sharp waves in the supraspinatus muscle. These findings were consistent with a suprascapular nerve entrapment neuropathy. The patient underwent arthroscopy of her right shoulder, which revealed a type III SLAP lesion (Fig. 2) . A blunt probe was used for dissection to the spinoglenoid notch. A digital pressure over the infraspinatus fossa was associated to decompress the cyst into the joint through the labral defect (Fig. 3) . A repair of the SLAP lesion was then performed with suture anchors. Postoperatively the arm was hold in a sling with an abduction pillow for 4 weeks. Passive exercises were allowed after the 2° week and active exercises were allowed after the 3° week. Two months after arthroscopic cyst decompression, an MRI showed that the cystic mass had dissolved; electromyographic findings showed suprascapular reinnervation signs. 
Patient 3
A 28-year-old housewife presented with one year history of pain and weakness in her left shoulder. 3 months of conservative management had previously failed. On clinical examination, the patient showed subspinosus hypotrophy and lack of strength in external rotation. Electromyography showed suprascapular nerve entrapment neuropathy signs: increased latency time of suprascapular nerve. Magnetic resonance imaging scans of the shoulder revealed a 4 x 2 cm well-defined mass just below the supraspinatus muscle. Superior labrum showed abnormal signal intensity suggesting a structural continuity with ganglion cyst (Fig. 4I,  II) . The patient underwent arthroscopy of her left shoulder, which revealed a type II SLAP lesion. Dissection with a blunt probe as previously described and labral repair were performed (Fig. 5) . Two months after arthroscopic cyst decompression, an MRI showed that the cystic mass had dissolved (Fig. 6) and electromyographic findings showed suprascapular reinnervation signs. fossa through the suprascapular notch.. There are many variations in the anatomy of the suprascapular notch: 6 anatomic variants of the suprascapular notch are described in literature [12, 13] , that can be considered ad potential etiologic factors for entrapment of the suprascapular nerve [18, 19] . The suprascapular nerve has both a motor component (innervating the infraspinatus and supraspinatus muscles) and a sensory component (supplying the glenohumeral and acromioclavicular joints). Fig. (4) . Preoperative T2 weighted coronal MRI of a shoulder showing cyst formation at spinoglenoid notch. Ganglion cyst is an unusual cause of entrapment of the suprascapular nerve [9] .
Even though the pathogenesis of labral ganglion cysts remains unclear, the most widely held theory is that labral ganglion cysts simply result from sinovial fluid extrusion through labral tears [14, 16, 17] . The diagnosis of the entrapment syndrome is based on the history, physical findings and the abnormal electromyographic findings of the affected muscles [10, 16, 17] . The differential diagnosis should include local diseases and systemic diseases [10, 16, 17, 20] such as glenohumeral instability, cervical disc disease, cervical spondylosis, brachial plexopathy, rotator cuff or labral pathology, glenohumeral and acromioclavear osteoarthritis, peripheral neuritis or neuropathies, Pancoast disease and thoracic out-let disease. MRI are routinely used to investigate labral ganglion cysts, and have the advantage of avoiding radiation [1, 15, 21] . Ganglion cyst appears as a well defined, smoothly mass. MRI is helpful for diagnosis of associated lesions such as muscle denervation, showed by an high intensity signal, and evaluating muscle recovery after nerve decompression [21] .
Chochole et al. [22] reported on arthroscopic repair of the SLAP lesion without drainage of the cyst in one case showing total resolution of the cyst documented on MRI.
In our patients we performed simultaneous suture anchor SLAP repair and cyst decompression with a blunt probe, through the labral defect associated with digital pressure over the infraspinatus fossa [23] .
Repair of labral lesion is a necessary step in the management of suprascapular nerve entrapment by ganglion cyst associated with superior labral lesion. Since labral cysts are probably a consequence of drainage of joint fluid out of the joint through labral lesions [2, 11, 14, 15, 18, 22, [24] [25] [26] [27] [28] , labral repair is important in avoiding cyst recurrence.
CONCLUSIONS
In conclusion, arthroscopy is a safe procedure to manage ganglion cyst associated with superior labral lesion causing suprascapular nerve compression. Further studies are necessary to evaluate the etiopathogenesis of these conditions.
CONFLICT OF INTEREST
